Lonicerae japonicae Flos (LJF) is widely used in traditional Chinese medicines for the treatment of various diseases, which is now in great demand every year and has a broad development prospect. However, the flowering phase of common LJF varieties is so short, which seriously restricts the development of LJF industry. As a new cultivated kind of Lonicerae japonicae Flos, "Hua Jin 6" has characteristics in long flowering phase and conveniently picking, which makes it have a broad development prospect. The aim of this study is to provide scientific guidance for its suitable harvest period by measuring yield and quality of "Hua Jin 6" from different harvest time. Studies show that flower size had a slowly rising trend from the first day to the seventh day, and then slowly declined or kept stable. There were no significant differences of total phenolic acid contents in different samples from different days, but contents of total flavonoids were on the rise and up to maximum in the ninth day. The contents of total iridoids had an increasing tendency from the first day to the fifth day and then kept relatively stable in other days. We demonstrated that the quality of "Hua Jin 6" is relatively stable and suitable for harvesting in all flower buds white stage in term of HPLC fingerprints. Our findings can make it possible to select the suitable time for different harvest purpose.
thunb., is well known and commonly used as herbal medicine for treatment of various diseases in traditional Chinese medicine (TCM) practice, such as antiinflammatory, anti-bacterial, anti-viral, anti-oxidative and anti-diabetic activities [1] [2] [3] [4] [5] . Generally, the flowering stage of LJF has been divided into three stages: the green bud stage (Bud size 1.0 -3.5 cm, green), the white bud stage (Bud size 3.0 -4.5 cm, white), the flowering stage (Blooms) [6] . Research has shown that the white bud stage is the most appropriate harvest time of LJF according to the maximum yield and superior quality [7] . However, the lasting time from the white bud stage to the flowering stage is so short (2 -3 days) and the opening buds are not up to official standards. Therefore, a lot of manpower are needed to pick flower buds in the period of flower phase and numerous wealth are consumed. As a result, many farmers have abandoned cultivating or collecting LJF and a great deal of economic losses [8] [9] . "Hua Jin 6" is a new Lonicerae japonicae Flos variety selected in ten years from natural hybrid progeny of local variety, and the most prominent characteristics of the variety is the white bud stage which can last up to 15 days then to open or directly wither and fall. Furthermore, the high output is another feature of "Hua Jin 6" because the flower buds are much denser and bigger than common varieties. As a result, white flower buds can be a one-time picking if farmers cultivate "Hua Jin 6" which could slash personnel costs and improve economic returns. Besides, previous studies showed that the output of "Hua Jin 6" was 1.64 times higher than that of "Hua Jin 2"; contents of chlorogenic acid and cynaroside were respectively 2.03 times and 2.8 times higher than those of "Hua Jin 2" [9] . Therefore, its potential applications are fantastic from above mentioned characteristics. However, whether it is suit to pick during all white flower bud stage or not depends on the flowering quality change laws, so it is the most important task to study on dynamic changes of "Hua Jin 6" quality and yield during all white flower bud stage to determine the suitable harvest time.
Generally, the suitable harvest time of herbal medicines is determined according to the maximal yield and the best quality. Similarly, the best harvest time of "Hua Jin 6" also depend on yield and quality. Usually, yield refers to flower buds weight and size, but there are not unity standard index to evaluate the quality of LJF. In the Chinese Pharmacopoeia (2015 version), only two components (chlorogenic and cynaroside) were used to evaluate the quality of LJF products.
While, we all known that for the herbal medicines the safety and efficiency are not just attributed to one or several particular constituents, it usually depends on the interactions among these constitutes which can make their relationship to the safety and efficacy much more complicated than that pure components [10] [11]. Therefore, we should take into account as many as possible constitutes to evaluate the quality of the herbal medicines. Besides, chromatographic fingerprint using high-performance liquid chromatography (HPLC), which focuses on the systemic characterization of composition of the complex chemical mixture, is becoming increasingly recognized as an important separation technique. Recently, several studies on the chromatographic fingerprinting using HPLC tech-nique have been reported [12] [13] [14] .
In this study, we determined morphological characteristics (bud length and bud diameter) and buds dried weight of "Hua Jin 6" from the first day to the eleventh day of the white bud stages to evaluate the yield. Meanwhile, a rapid and simple HPLC method for quantitative determination of 11 major active components from LJF was established, which included 6 phenolic acids, 2 flavonoids and 3 iridoids, the chemical structures of 11 components are shown in Figure 1 . Finally, chromatographic fingerprint analysis with HPLC was developed to evaluate the stability of "Hua Jin 6" from different harvest time.
Experimental

Plant Material
Samples of "Hua Jin 6" from different harvest times were collected in medicinal botanical garden of Shan Dong University of TCM of China and identified by Prof. Zhang Yongqing from Shandong University of TCM. White flower buds of "Hua Jin 6" were picking from the first day to the eleventh day of the white bud stage and all samples were stored in Silica gel box to dry. Voucher specimens were preserved at herbarium of Shandong university of TCM (SDCM).
Chemicals and Solvents
The standard samples of RT was purchased from The National Institute For the Acetonitrile and formic acid of HPLC grade were chromatographically pure and other reagents were analytically pure. The double distilled water was selfmade. Analytical grade methanol was purchased from Tianjin Fuyu Fine Chemical Co., Ltd. and used for sample preparation.
Flower Bud Sizes and Dried Weight
Flower bud sizes: Samples from different harvest times were randomly divided into 10 groups, each groups included 10 dried buds, we determined bud length and bud diameter using ruler (0.1 mm) and vernier caliper (0.01mm) respectively, and take an average.
Flower dried weight: Samples from different harvest times were randomly divided into 10 groups, each groups included 10 dried buds, we determined flower dried weight of each group using electronic balance and then take an average.
HPLC Analysis [10]
The analysis were performed on an Agilent 1260 liquid chromatography system, equipped with a quaternary gradient pump, an autosampler a diode array detector; A ZORBAX SB-C18 (4.6 mm × 250 mm, 5 um) column at temperature of 25˚C was applied for all analyses. Detection wavelengths were sat at 327 nm for 
Similarity Analysis
On the basis of the HPLC data, the similarities of LJF samples were performed by a professional software named Similarity Evaluation System for Chromatographic 9) LGA; (10) LG; (11) SCLG. 
Statistical Analysis
Statistical evaluation was carried out using one-way analysis of variance (ANO-VA followed by Dunnett's post hoc test). Statistical differences were considered to be significant at P < 0.05. The programs were analyzed using the software named GraphPad Prism 5.
Results
Validation of the HPLC Quantitative Method
The calibration curves were constructed using external standard method. The 
Changes of Flower Bud Length and Diameter of LJF "Hua Jin 6" from Different Harvest Time
Changes of flower bud length and diameter are shown in Figure 3 . From the figure we can know that flower bud length and diameter had a slowly rising ten- dency and then had a slight reduce from the first day to the eleventh day.
Among of them, flower bud diameter slowly increased from 0.2466 cm to 0.3424 cm during the first day to the tenth day, and then had a slightly reduce to 0.3272 cm in the eleventh day; flower bud length also had a minor increase from 2.8030 cm to 3.4336 cm from the first day to the ninth day, and then had a slight reduce to 3.0300 cm in the eleventh day. The result showed that the flower buds were also in the stage of vigorous growth during the first day to the tenth day and in the period of decline from the eleventh day.
Changes of Flower Bud Dried Weight of LJF Hua Jin 6 from Different Harvest Time
To a certain degree, flower bud dried weight has always been the main index limiting LJF yield. Changes of flower bud dried weight are shown in Figure 4 , from the figure we can see clearly that flower bud dried weight was relatively stable during all white bud stage. Flower bud dried weight was slightly rising from 0.2577 g to 0.3129 g during the first day to the seventh day, and then had a slight reduce to 0.2905 g in eleventh day. From the result we can know that the accumulated amount of dry matter of LJF reached maximum in the seventh day and then slightly reduced or kept stable in another days. Therefore, we assumed the yield of LJF was much higher after the seventh day harvesting.
Contents of Active Constituent of LJF "Hua Jin 6" from Different Harvest Time
Phenolic Acid Contents Analysis
Contents of active constituent of LJF Hua Jin 6 from different harvest time are shown in Figure 5 . From the figure we can see that except chlorogenic, the contents of other compounds were increase slowly as a whole, and the content of chlorogenic acid slowly reduces during the whole white flower bud stages from the first day to the eleventh day during white flower bud stages.
We also calculated the total contents of phenolic acids during the all flower buds white stage. From the Figure 5 , we can know that there were no significant different of phenolic acid contents in different sample from different days (Figure 5) . We speculated that chlorogenic acid synthesized into other phenolic acids with the growth of LJF. Therefore, the total phenolic acids contents were relatively stable in all flower buds white stage. The highest phenolic acid contents were detected in sample from the second day (33.9890 mg/g), while flower buds from the eighth day had the lowest content (27.2338 mg/g).
Flavonoid Contents Analysis
Changes of flavonoid contents of LJF "Hua Jin 6" from different harvest time are shown in Figure 6 . From the figure we can clearly see that there were significantly different in flavonoid constituents. The variation law of rutin was not obvious. The content of cynaroside slowly increased in all days from 0.9444 mg/g to 1.9257 mg/g.
It was also shown that there were significant different of the total flavonoid contents in different sample from different days ( Figure 6 ), it had a increasing tendency from the first day to the eleventh day. The lowest flavonoid contents were detected in sample from the first day (1.0340 mg/g), while in the ninth day of flower bud white stages, the total flavonoids contents were nearly 2 times over those of the first day (2.0251 mg/g).
Iridoid Contents Analysis
Changes of iridoid contents of LJF Hua Jin 6 from different harvest time are shown in Figure 7 . From the figure we can know that three iridoids had a slowly increase tendency and then reduced or kept relatively stable. Similarly, we calculated the total iridoid contents shown in Figure 7 , form the figure we can know that there was an increasing tendency from the first day to the fifth day and then keep the relatively stable in other days.
By measuring 11 active components contents of LJF from different harvest time, we known that the total phenolic acids contents were relatively stable in all bud white stages. However, the total flavonoids contents had an increasing tendency in all white bud stages, and flavonoids contents reached the highest in the ninth day, which had no remarkably significant with the eighth, the tenth, the eleventh day. Meanwhile, the total iridoid contents had an increasing tendency from the first day to the fifth day, then slowly declined in the following day.
Taking above mentioned consideration, we can select appropriate harvesting time according different harvest purpose. Figure 8 (b). There were 18 common peaks (existing in all chromatograms of the 11 samples) which were marked (1 -18) in referenced chromatographic. Peak 1 (tR = 8.727) was selected as the reference peak because it was a relatively stable peak in this chromatogram. The relative retention times (tR) and relative peak areas of these 18 common peaks are listed in Table 2 .
HPLC Fingerprints
Similarity Evaluation
It was necessary that chromatographic fingerprint of LJF from different harvest time should be evaluated by their similarities, which obtained from the calculation on the correlative coefficient of original date. The correlation coefficient between each chromatogram of LJF samples was shown in Table 3 . The results indicated that the samples from different harvest time achieved a high similarity value with each other. Among of them, S2 and S9 had the lowest similarity value (0.956), and the highest similarity value achieved 1 between S1 and S2, S3 and S4, S5 and S7, S6 and S10, S8 and S11, which indicated that the total quality was stable from different harvest time. Furthermore, we calculated similarity between 11 samples and reference chromatogram, which was established through S1  S2  S3  S4  S5  S6  S7  S8  S9  S10 
Discussion and Conclusion
Compared to the traditional varieties of LJF, "Hua Jin 6" has a broad development prospect for its longer picking time and higher yield. However, for every Chinese herbs, there is a different optimal stage of harvesting in order to have maximum amount of bioactive compounds or yield; the results indicated that the harvest time from the first day to the eleventh day had significant impact on the amount of the active components and yield, which can make it possible to select the suitable time for different harvest purposes. Our study demonstrated that: the yield of LJF was much higher after the seventh day harvesting; the total amount of flavonoids was much higher after the eighth day harvesting; the total amount of iridoids was much higher after the fifth day harvesting; and the total amount of phenolic acids was relatively stable in all flower buds white stage. Besides, we assumed that the quality of "Hua Jin 6" is relatively stable and suitable for harvesting in all flower buds white stage in term of HPLC fingerprints.
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